1 ULTRASONIC SENSOR ASSEMBLY FOR A VEHICLE REVERSING 

2 RADAR 

3 RACK GROT JNO OF THR TNVFNTTON 

4 1 . Field of the Invention 

5 The present invention relates to a vehicle reversing radar, and more 

6 particularly to an ultrasonic sensor assembly for the radar. 

7 2. Description of Related Art 

8 A conventional vehicle reversing radar is generally installed at a rear 



9 bumper of a vehicle. The vehicle reversing radar has an ultrasonic sensor, in 

10 which a ceramic chip in a polarized electric field, due to the anti-piezoelectricity, 

1 1 will make an aluminum housing vibrate and send ultrasonic signals, and will 

12 receive the reflected ultrasonic signals from an obstacle within an effective 

13 distance. Thus, a driver will know the situation behind the vehicle during 

14 reversing without having to stop looking to the front of the vehicle. 

1 5 A good ultrasonic sensor should send ultrasonic signals in a 

16 concentrated area and generates intense reflections from the obstacle to achieve 

17 a sensitive detecting effect. With reference to Fig. 5, a conventional ultrasonic 

18 sensor's sensitive area, under a test reception sensitivity of-6dB, has a linear 

19 distance along its axis of 250cm, and a sensitive included angle at 200 cm above 

20 60 degrees. Therefore, the conventional sensor's performance has a low 



21 precision. 

22 In some vehicles, a plurality of conventional ultrasonic sensors is 

23 installed on the front and rear bumpers. A monitor is provided under an 

24 instrument panel of the vehicle for displaying which ultrasonic sensor has 

l 



1 detected an obstacle. However, as the conventional ultrasonic sensor has a wide 

2 sensitive included angle, they must be respectively installed at ends of the 

3 bumpers for preventing the ultrasonic signals from interfering with each other. 

4 Nevertheless, the distances between the respective ultrasonic sensors are so big 

5 that the detecting precision is still low. 

6 Furthermore, when parking the vehicle, the ultrasonic sensors often 

7 detect other parked vehicles beside the vehicle as obstacles, so the driver may be 

8 confused by these false alarms. 

9 Therefore, the invention provides an improved ultrasonic sensor to 

10 mitigate or obviate the aforementioned problems. 

11 SUMMARY O F THF INVENTION 

12 The main objective of the present invention is to provide an ultrasonic 

1 3 sensor for a vehicle reversing radar which has a high precision with a long 

14 sensitive distance and a small sensitive included angle. 

1 5 Other objectives, advantages and novel features of the invention will 

16 become more apparent from the following detailed description when taken in 

1 7 conjunction with the accompanying drawings. 

18 BRIBE DESCRIPTION OF THE DRAWINGS 

19 Fig. 1 is an exploded perspective view of an ultrasonic sensor assembly 

20 in accordance with the present invention; 

21 Fig. 2 is a cross sectional view of the ultrasonic sensor assembly in Fig. 

22 1; 

23 Fig. 3 is a diagram of a sensitive area of the ultrasonic sensor in 

24 accordance with the invention; 
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1 Fig. 4 is a diagram of frequency-db comparison of the ultrasonic sensors 

2 with and without a guide wave cone; and 

3 Fig. 5 is a diagram of a sensitive area of a conventional ultrasonic sensor. 

4 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

5 With reference to Figs. 1-2, an ultrasonic sensor assembly for a vehicle 

6 reversing radar in accordance with the present invention is composed of a sensor 

7 (10), a sleeve (20), a guide wave cone (30), and a housing (40). 

8 The ultrasonic sensor (10) has a structure the same as the conventional 

9 sensor, and two electric wires (12) extend out from the sensor (10). 

10 The sleeve (20), generally made of rubber, has a chamber (22) defined 



1 1 therein for receiving the sensor (10). A cone-shaped opening (24) is defined at a 

1 2 front end thereof, and a barrier (240) is formed at a lower side of the opening (24) 

13 (for preventing ultrasonic signals reflecting from the ground to cause false 

14 alarms). A flange (26) is formed at a rear end of the sleeve (20). 

1 5 The guide wave cone (30) with a sharp tip (not numbered) is mounted at 

1 6 a center of the opening (24) by a U-like bracket (32) in the sleeve (20). The sharp 

1 7 guide wave cone (30) has a cross section shaped somewhat as a water droplet and 

18 abuts the sensor (10). A heating wire (34) extends through the bracket (32) and 

19 out from two free ends of the bracket (32). In winter, snow may accumulate on 

20 the sensor (10) and the heating wire (34) can be electrified to thaw the snow. 



21 The housing (40) has a passage (42) defined therethrough for receiving 

22 the sleeve (20). A back cover (44) is provided at a rear side of the housing (40) to 

23 enclose the sensor (10) and the sleeve (20) in the housing (40). 

24 In the assembled status as illustrated in Fig. 2, the guide wave cone (30) 
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1 is mounted on the U-like bracket (32) integrated with the sleeve (20) and 

2 protruded from the center of the cone-shaped opening (24). The heating wire (34) 

3 extends along the bracket (32) backwards and out from the back cover (44). 

4 The sleeve (20) is positioned in the housing (40) by the flange (26) 

5 abutting a shoulder (420) of the passage (42). The electric wires ( 1 2) and heating 

6 wires (34) extend out from apertures (not shown) of the back cover (44). A 

7 cushion (50), made of resin or other soft material, is provided between the sleeve 

8 (20) and the back cover (44), so the sleeve (20) and sensor (10) can be stably 

9 received in the housing (40). 

10 With reference to Fig. 3, under a test reception sensitivity of -6dB, a 

1 1 sensitive area of the sensor (10) with the guide wave cone (30) is illustrated in 

12 Fig. 3. The sensor (10) has a linear sensitive distance along the axis above 320 

13 cm, and a sensitive angle at 200 cm below 50 degrees. Compared with the 

14 conventional sensor, the present invention has a long detectable distance in a 

15 concentrated area, so the performance has a high precision. 

16 Figure 4 illustrates a detecting effect comparison between the sensors 

17 with and without the guide wave cone, wherein the solid line illustrates the 

1 8 sensor with the guide wave cone, and the dashed line illustrates the sensor 

1 9 without the guide wave cone. As shown in Fig. 4, under a test frequency of about 

20 40 KHz (35-45 KHz), the sensor of the present invention can provide an 

21 ultrasonic signal with a dB rate higher than that of the conventional sensor. 

22 Therefore, the present invention has a detecting effect better than the 

23 conventional sensor. 

24 It is to be understood, however, that even though numerous 
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1 characteristics and advantages of the present invention have been set forth in the 

2 foregoing description, together with details of the structure and function of the 

3 invention, the disclosure is illustrative only, and changes may be made in detail, 

4 especially in matters of shape, size, and arrangement of parts within the 

5 principles of the invention to the full extent indicated by the broad general 

6 meaning of the terms in which the appended claims are expressed. 
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